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(57) Abstract 

Devices, such as FAX machines (201, 207), which are intended to communicate with each other over point-to-point dial-up (U. 
telephone) communication networks and, thus, do not affix electronic addresses to their message content, can be made to successfully 
communicate with addressable electronic mailboxes, such as those common on The Internet, by interfacing with an interne t/F AX server 
(203, 205) which determines an appropriate network address and repackages the communication for a packet-switching communication 
network. The electronic address can be derived directly from information specified from the transmitting FAX station including: machine- 
readable graphics (e.g., barcodes or OCR text) embedded within the FAX content, DTMF keypad tones, a digital FAX ID field or new 
digital information field; or indirectly by table-look-up based on data including: the DID, caller ID, FAX ID field. In particular, when an 
EMail message is delivered from the internet to a FAX, via such an intemet/FAX server, a return coversheet can be provided which will 
automatically route any return FAX to the original EMail box. 
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A METHOD FOR UTILIZING 
POINT-TO-POINT COMMUNICATION DEVICES 

INCLUDING FAX MACHINES 
AS BI-DIRECTIONAL INTERNET TERMINALS 



TECHNTrAI FIELD 

Tne instant invention re.ates to a class of method. techniques ^ ^ for ^ ^ 
pomt-to-pom, comnrunicarion devices, such as FAX machines, as bi-directional intern* terminals. This will pennil 
the large installed base of standard (and advanced, computerized, or server) FAX mad,;™, , J 
«n,. / server; r-AX machines to be mtegrated into 

^Internet (or similar comntumcaticns networks) as terminals for both information reception and transmission 
Inventor refers to such service as "INTERFAX™". 

BACKGROTmm AMnppf^p ^ 
There has come to be fm North America specifically and, more general*, worldwide) two distinct electronic 
commnmcanons networks. Tltese may. in fact, snare the same physical lines in many cj J^j™ 
orstinct based on me type of -terminals- and connection methods utilized. ^ ^ 

"tenni ^ ^ ^ ^ ~* " ,0ng *~» ■ - Here me type of 

termtnals are pnrnanly snnpie voice telephones. FAX machines and. occasional video- or picmre-phonTthe 

charactenzanon of these terminal, and me connection method used, is that me terminals are relatively LueUigent 
transducers ( or vo.ee or image) and are connected pomt-to-point for what is usually a dedicated and short L 
conversanon on a "flal-up- basis. The crucial aspect here is that the information gets to where it is going by virtue 
o the : specfic and dedicated namre of the connection. T^t is. a particuiar phone/FAX at one location oTphone 
number, .connected to another by creating a point-to-point connection to another particular location or phone 
number Tne mformanon geu to where i, is go ing because mat is me only place for me information to go - over 
me smgleesmbhshed connection, ^^^^of^^^^.^.^ 

connecnons vta modems; ahhough. unlike me other "terminals" described above, because of their alona. 
capabtltaes. computers may also communicate over the network type described directly below 

lite second type of electronic communication network is a message or packet switching network; the most 
conspicuous of these being "The mtemetV [Throughout mis document references made to -Tne"^ 
internet may be considered to apply to any similar data network. Similarly, throughout this document references 

C~I " eXamP ' e: **« « ° n - Hne -*» "* - A-*, On U 2 

C^rv^acc^onb^etmboards^^^ 

mthmry or government agencies, or businesses., The difference is that messages, or message parts, comprise, i 

T Z ^TT" 8 W *« — «— a *— or ring infoLfcn 

Tto a hu-ge number of cornputersr.^ 

network wtmout reining indivithral "wires", or separate connections, between each pair of termLds. ThatHl 
me message packets have routing or addressing information incorporated into mem. many such packets may'trave, 

the packets over the network to the appropriate destination, based on the packet address. White computers may be 
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addressing mfbnaanon, telephones and FAXs may not. in general, do so 

Thus, the purpose of this invention is to permit tie use of terminals, such as FAX machines intminf t 
pomMo-prim dial-up ccmrrwnkanon, to be utilized as n**™,, ,„h^ • • tnacnines, tstended for 

type r^ork such as T^lnten.r ^^ 

I. should be noted that it impossible mat some large poim-to^uu commurticadon networks at intern,, 
levels, may acmally be imputed as packet ^ Mtwork , For examp.e. once J^^T 
^•ne^e^gelt^bedigi^and^ac^ 

switching manner. At the destination exchange the packets would ma, he ««„™hi~. , T 

integration of FAX and Internet technologies that "the odnniMU. • 77 > ganbD8 

FAX and computer networks "have merged [only] to a limited extent- r™,,*,. • u ' 
is possibie to "take a file ... and send it 1 a ,Zm to^Tdo^ aT T ^ ^ * 

realiy strange email address that contains *e desti^ Z1T P Z^ZT\ ' ~ ' 
wanted to send a FAX to Ed Krol, whose FAX phone number is 1 217^55 mT v ,f ^ 
following address: 1-217-555-1234. You would send an email to the 



remote .printer .Bd_Krol/ll 2 0_DC L& 1217 5 551234 .iddd. tpc . int 

.«* ^ W ' eft ° f - @> -« with remote .printer After 

remote .printer you can put some text that will be printed on the FAX's <*»,«■ M 
address iookslike. the body of ^^^J^^'Z^^^ 
on the recipient's FAX machine." ine tea of me message .s pnmed 

As used herein, the term "machine-readable" gr^mc is used in the sense as used above by Mr Kro> - i e 

THE fNVRNTrn N pi rPTFf 
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point-to-point network; e.g.. through the use of an installed FAX/Modem (or PC/FAX) card. The message text 
content is convened to a FAX image (or image content incorporated directly) and delivered over the phone in the 

usual FAX manner. 

The problem, then. « that the n^rtteFAXc^ m ^bU a A.tot n * aimB d ! , M mto t 
the tntemet/FAX server to determine the required return routing information (e.g.. an EMail address) from 
mformation provided by the recipient, owecipient-'s FAX machine. Various embodiments of the instant invention 
will overcome this limitation: with some ambiguity, or definitively; for -return" FAXs only, or for -initialed- FAXs 
as well. 



SPECIFIC RivmnnrMgMTc 
First, a flawed embodiment may be implemented with no modification of delivered messages by the FAX 
server. In tins case, (return) routing information is deduced from the phone number called by. and/or from the 

returning FAX machine. 

In one case the recipient is directed fm the received cover sheet instructions) to call a particular phone 
number that is associated with only one (or a limited number of) accounts). This may work well when a server is 
dethcated to one. or a relatively few. accounts). However, in general, me server will be delivering messages for 
a large number of internet users compared to the number of lines or phone numbers it has associated with it 
Nevertheless, identification of the number called by the FAX returning (or initiating) a call may be used by sensing 
it with DID (direct-inward-dial) technology. 

A more practical embodiment would have recipients respond by calling one (or a small number of) phone 
number(s) incoming to the FAX server, and to then be directed to also enter (dial) an "extension" number that 
idennfies the account (or even the specific communication) being responded to. or account being chosen for an initial 
commumcation (i.e.. not a "reply"). The problem with this embodiment is that, since the extension needs to be 
entered, automatic FAXing may not be possible - a human operator may need to enter the extension when 
prompted. 

In a third, related, embodiment the account identification, specific communication number identification 
or rouung information would be imbedded in the FAX ID field that is normally reserved to identify the sender 
There are two problems with this embodiment, however. first, programming this field is usually a cumbersome 
process; done once, when die FAX machine is installed. Having to re-program the FAX before each transmission 
would, likely, be an unreasonable overhead. However, providing a convenient mechanism for doing this would be 
pan of the instant invention and may take the form of: easier entry via fuller keyboard on a standard FAX machine- 
storing a "directory" of entries to be loaded into the ID field with a few keystrokes on a standard FAX machine- 
providing software to control the ID field used by a PC-FAX board (installed in a single tnachine or on a FAX 
server) from the keyboard or a stored directory. Second, as per FCC regulations, the ID field is supposed to identify 
the sender, not the recipient. 

Whether entirely practical or not, these three embodiments have in common that the sending (returning) 
FAX machine provides to the internet server some indication of the internet account requested. Alternately the 
identification is of a specific communication delivered earlier and. thus, the server may consult its records to 
determine the internet account that initiated the communication being responded to. 

A second class of embodiments, instead, identifies the current sender (and. thus, presumably, the prior 
rec. P ,ent) and. again, the server may consult its records to determine the internet account that initiated the 
communication being responded to. In one variation the sending FAX machine will be identified from the ID field 
supplied by the FAX madune; in another, the sending machine will be identified by "caller ID" information supplied 
by the phone company which identifies (in some cases) the number of the parry (i.e. . the FAX machine) making the 
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call. 



_ J* "* ** *- » ** involved with identic the FAX machin, 

RwTnach ^ tT" " " ^ ° r£ — ««- may share the same 

pZ^ ^ h-T"^- W ^ en a remnl ''AX comes in, even if ii can be identified as coming from a 

— or with a pabular ID fieId) it ^ nM J ^ 
to whom the transmission should be returned to. ' n 

walnmted extent a *k ast » numiple recipients at the same FAX may be separately identified. In paroim^uMhe 
FAX ^erver has NphonemnnbeismKler which it may receive FAXs(caIl them A, B, C, D ... N) ^ 
number (FAX machine) mat the FAX server deuver. FAXs to . u may distmguish up m N 
transmissions) to be responded to. For example, at each separate FAX machine: recipients betag^UvereTpAXs 
ftom a first account are to.d (via instruction on the deliver cover sheet) to respond to phone number A recipients 
Tl T» FAXS ^ a ™ «*• ^ inaction on the delivered cover J ,o '^7. 
phone tmmberB; etc. This procedure may be caniedoutfeasmanyfsayM.nmnbered 1 2 M) F Ixnu^ 
as the server dehvers to. In this way as many as K x M pairs of DID and caller ID £^J££Z 
deh^particoiar EMail accounts. In particular, if one EMail account user causes u> have Lve^st 
Z^£"" 31 8 T ^ nave to have a unique phone m2 « 

21 I T" ^ 10 SePanttly 0,teWiSe ^ «*" 3,1 - *e same return FAX 

number, and all thetr FAXs would be correctly returned to the same internet account holder but 
respondents would not be automatically separately identifiable. individual 
However, when someone is responding to a FAX received from an Interne, account, me response may be 

r^nTr !~* ^ - Utere is tTway 

to reasonably detemune to whose Interne, account to send the FAX to with these embodiments. 

EREFERRRn FAfttnnrvrexf-pc 

A Prefe "f embDdiment " taW " f0r * standard FAX machine, to a document received 

from an internet EMail user's account, works as follows. M 

The mternet/FAX server would insen into the transmission to be delivered (anywhere, but nominally as a 
pre-cover sheet winch is delivered firs,, even before any cover sheet provided by the interne, user)T^y 
composed se, of printed information mat comprises, a, ,east. an indication of the semiing party ^ 2 

(nominally) : a prefix identifying me uuemettf AX serve, and a suffix consisting of a sequent nlbT^ 
—on Thus, each server may keep an independent overlapping sequence lis, and. yJJZZZZ 2 
network will have a unique identifier. "ooiment on the 

Actional information might be included indicating: sender's name, address, te.ephone and FAX numbers 
EMail account (,f not already indicated); recipient's name, address, telephone and Fibers- 
pnomy; secunry level; etc.; perhaps, even the message content itself J 

of 5ueh ^^ UK ^^^ t ^ mi ^^^'«^m^^ Anexample 

rr " r jt p /u, ™ ,y - - e fora ° f «* « * — * »«. by bom 

machu.andhun^.Wnate^ 
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thai we. the originator's taeme. or ENlaU accoum address would be decoded (or. to message sequence number 
from which to sender's account may be looked up in a lable) so thai to FAX transmission would be deliverable 
to to originator's EMail account on some internet connected computer. 

wuhin which to required addressing information is incorporated in machine readable forma, even though FAXs 

2TL^ ^ ** ° doctunem f tha, l are llot machine-readablcmerely maclune-transferable 

and -displayable" (sec, earlier quotation). 

with FAXs the reader is directed to Inventor's prior paten, applications, cited above. In particular, direction^ the 
reckon how^toreturn covert 

mchide what numbers) to call to contact to intentt/FAX server, and directions on using to r^.^ZZZ 
asapre-coversheettoany reply, receiveo coversheet 

An alternate preferred embodiment would be to provide to taernet/FAX server with user account or 
message sequence, information as foDows. Ftm, to directions to accomplish this may be provided on to delivered 
cover shee, or may be provided via an automated dialog initiated by to intemet/FAX server. Such interactive 
sesstons between a computer with a synthetic or pre-recorded voice, and a human at a keypad (or voicing responses) 
is common and. in and of itself, is not to substance of the instant invention. S«sP°nses) 

In either case, to return user would enter to message sequence number (presumably all numeric to 
fe*. easy entry) from to telephone's numeric keypad (or. by voice recognition or voice response to s^ 

8 TT T ^ " e ' 8 - " — - common). X 

~ f r ■ ^ "~ «~ ~« >«* -P * EMail 

LT m £ rr 86 *" 10 remm — ^ - '—■/FAX 

la . the f °" gmal d4UVKy ' "* ■** a * numeric (for ease of telephone keypad entry) 

^-nmonoftoorigmator'sEMail account. Such -^- V b.« B ^ (Wl ^^J2 
that „ ettor network-wide or just known to to .oca. intemet/FAX server. Alternately, an alphanumeric EMail 
account number may be entered as follows. Forexamp.e. to V touchtone key also contains "A" -B"Ld ^ 
In thacaseAis entered as21.Bas 22. and C as 23; or A as 2. B as 22. and C as 222. Systems to,' use such entry 

12 ^ 13 35 " Q "- " z " ""' Snch enay *- a - 

03. 04 and 05 (or some other key combination) to v. "/" and « " would also be useful 

The only prob.em with this second preferred embodiment is tot the interactive session may be cumbersome 

doizr men * D * oa wouia **** *— * ***** - 

to foUol^T ^ S ° me0M U feSPOndiDg W 3 FAX wWch -mimthe form" type content, 

to foUowmg techniques may be used for greater efficiency. Firs, to "fill-in- sections may be excised*** FAX 
wU, have been supplied with a templa* by to original sender) and only tose 

«Tr' meS 7? 31 *• ° riSina,0r ' S -V be OCR converted 

"* retUm f b dther eMiM ^ «"»o"» <°™ will reduce transmission and storage requirements 
and. for returns of many like responses to broadcast-FAX messages, can be very efficient 

One way to affect a similar benefit, without to return internet/FAX server having to be provided with a 

rrn^:r es ^ 

LTTri T" ^ « — « Mentor's -framing information", disclosed 

ah. pnor patent applications) in order to register it with to returned FAX prior . subtraction. The esult after 
subtraction wil. be just to information added by to recipient, prior to returning to form 
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Similarly, for mark-sense forms returned via an internet/FAX sm,^ *. ^ 
* ^ server, and only the resets remrned as ASCII EM^ * ^ te 

4UERNATTVF PRFFFRRED R^nnn^p. 

The preceding section concerned how a recipient at a standard FAX m chin, of • 
communication, might respond to tne initiating ^er, ^™-..- ' f *" ,wera «-»itiated 

Alternately, someone at a standard PAX machine may warn to initio, 'u 
BMailacc^or simply ad^n^^oca^ 

In reverse order, the interactive kevnad enm, ^ P ^ HDb ° dlmwis ** adapted. 

Isteouired is that the user M itSsal 
account designation or other addr^ , n ^ .1™™ *c mteme^FAX server, and an EMail 
complicated. aooress to enter. The machme-readable graphic- embodiment is a bit more 

A first approach requires a PC with a dot-matrix laser or other u, 

iDtemet/FAX server, -many; oe used as the first sheet when FAXing to the 

outlined where a letter or digit is to be canft.ii. h,„A ^ fomi wth specific boxes 

analysis. wouW te ^^Hy hand printed or typed for OCR 

As an example on] y. of onTsu^Ze^^ « *" *** ^ 

-•op several inches ofthe fi^^ y^ 

^^^^^^^^^^^^•^^(^ 

would be used to help any OCR software idetutfvth, ,k doub,e ^ced. which 

. Proportionauy-space: ty^face wouITe P^™^^ *" ^ ^ A non- 

EMail address could not be decoded, an error me^ge^would^ remrned^! di " W ° U ' < ' 3 f° nl S" 2 *- If the 
by the FAX ID fie. or caller ID information. fJ^lT? , J""* ^ * 
no, be automatical determined), prior to 1"2 T "* '*« 30 ^ ^ 

address. oy locatmg, readmg and typmg into the computer, (he EMail 

Inafourmapprc^amorefree-fomwversheetwouldr^^i^K .k • 
more "intelligent- software as described in Inventor's " ^ *™ 

the software would be fine-tuned to extract an M ^ T ^^ >nS - 

A fifth approach incorporates the first approach described above inm a „* - 
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content information would be em wed bv a user fmm a irw™^. ^ * j - 

would beenfcred. suehas 7' ^^''^ 

^--^-au^er-^ 

would then be dixeCy convey (ramer ^ primed ^ ^ JZ^Z ^ ^ a 7^ v 

"-^^^whichiseq^^ FAX 

Snmlaiiy, the FAX machine could be modified so that the entered information nrnnM k. 
autort^y put into ibe FAX ID Held. Alternate,, the —^^^^J^ " 
*g«al infoxtnation field Utatw^pr^. ^o^^^^.— 
to be recoenized bv fay m *^~ ~ SQIKlard p AX transmission, only 

^-"^^^ 

^«-«ea«FAXrJ^ 

programmed with to new fie.d in mind would, at the termmanon of the sandard Zi ^2 

listen for the new information fiell If ^ new ficM presenl . ^ Z T ^ aaaSmsaaa - COM,nue "» 

„ pay k- Present, after the complenon of the standard transmission 

a^C machme pr« to ioo k for „ wou>d receive the information. U me new fie ,d were no, p ^ Fax' 

machtne programmed to look for it would eventually "time out" and shut down the connection. 

AFPLICATIOMg 

Once the basic mechanisms, described ahm»» rv~™;, „ CA v 

(limited) interne, terminal, many apph^^^^r 7*? " * fa ^ *»*» « • 

u y W uranons ^ possible and include, without limitation, the following Generallv 

Broadcast FAX in which a single transmission (initiated from an EMail account or FAX ™»*- , 
be delivered by One network to many recipient (a, both FAXs and EMai. accZ) ^ ~* 

Delayed FAX (swre and forward service) — a FAX may be scheduled to be delivered at a later time fbr- 
convenience, cost redncUon, busy signal, etc. for 

Confirmation - a return message (either FAX or Email, as appropriate) may be delivered to sender when 

as World Wtde Web pages or archived te*; or even a request to be added to a maumg list ^ ' ™T 

may now be mitiated bv FAX (Via ru~ D .,. ' rurmer - 1116 <lemand 

In pamcular, since FAX machines are. by these techniques, limited interne, terminals FAY ,„ • • 
may now travel- fmm a n*v 1 ^nntnals, FAX transmissions 
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— «- Prior to delivery a, a FAX, or debvered as secure 
Sanely commons coming in from a FAX intended to be delivered to an EMai. account £Z 

^nnorainbled by the recipient at bis computer by entering a password or de-encryption key. In particular some 
forms of secure -electronic commerce" may be affected by a variation on mis method , transmZg ZZZ 
signatures or other information.. .. scrammed 

ANOTrTFrUmTCmON lURm^^, mr , M ^n,^ 
One paroculariy useful application of the techniques described herein is the establishment of a 
or -virmal- EMail account for people who do not have access to (or do not wan, to ^ZJJ^ 

who now routmery conduct business conmmnication via FAX do not want to go the added e^ Tl^ll 
and/or the effon of .earning to use on-line communication services. Nevertheli. manyot XpTe t^Z 
able^commumcatebyEMauand.so.suchavirnta.EM^ r people expect to be 

^Such a par*couid notify people about their EMail account (e.g.. in advertfzements. on business cards or 
«W or any other way) as if „ were a standard EMail account; it could have a standard-seeming EMaTnZ 

EMail sem to mem would arrive at the loca, mternet/FAX^r an d oT^ 
converted from text to usage and forwarded to their FAX. 

Such forwarding might occur as each EMail message arrived. Altemattly. forwarding might occur on a 
dem^dbasis. by placing a call to the internet/FAX server and enuring an ID and request col; a^ dTv ^ 

on the road or at home, for examp.e. A third aJternative would be for messages to be delivered en JL7 
„tame; for example, at nigh, when network and/or FAX traffic are usually reduced and sometime! ,1 

'Pick up^MlTf *"* ° f 2 EMa " ^ " ^ to «— server and 

Tvered to IT I " ^ » «""*• of text and have them 

dehvered u, a defauh, or keyed in. FAX machine. Off-the-she.f text-to-voice software may 'read" the sender and 
reduce Une of eacl ^.* + ~n**tow^^»^^j££ 
as text, as well as which to delete after sending and which to retain, 
^on.anyotheravailab^ 

man m ao computer-based internet account. T*ese inchide. without limitation, archived text files con^'t^d 
database search results. World Wide Web pages, etc.] computerized 

EMail Owsnf Tri" 1 C °J* fSheet <Wivercd *** message, responses could be returned to any parties sending 
the wrnul. FAX-mednted" nature of the InterFAX account would be hidden 

mitht he tt2 DV T- ^ — "» ° f ™* av ^»e OCR software packages which 

ZlnlvT 1; ?° i * ^ -tag . mono-spaced (rather man 

pmpomonally spaced) typeface wdl improve results; using the same typeface each time (for ^^00* soft™ 
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Alternately, a software application "old be supplied to each user with such an InterFAX account which 
would convert EMail text to a series of dots or other characters which may then be re-convened back to text at the 
imernei/FAX server. Inventor calls such technology the "Paper Modem" and this is discussed in greater detail in 
his prior patent applications, cited above. 

Alternately, if an image were to be delivered, rather than ASCII text, a common image format might be 
chosen, such as TIFF, which most-recipients would likely be able todisplayrOr.a display unliry might be delivered 
by the nuernet/FAX server, appended to the EMail transmission (or, a. least, a note as to how to request delivery 
of such a utility via the internet). Binary (ntm-ASCH-text) files, such as an image- file or display utility, must usually 
be converted* ap^ text format, s<k* as by a UrTO utUhy calkd UUENC0DE> prior ^ ^ ^ ^ J 
converted back by me complement utiliry UUDECODE. The display unliry (or note) may only be sent the first (few) 
tunes s^ InterFAX EMauw^s^ 
u^tsassurnedtobe familiar 

EMail to a particular account accessible to the mternetfFAX server involved to register one's EMail address as an 
experienced* user and, thus, not in further need of die utility or note. 

For InterFAX EMail that such a party wants to initiate rather than respond to, various methods have been 
desenbed elsewhere herein to facilitate the specification of an EMail delivery address. The FAX to text conversion 
techniques described elsewhere herein can also be applied here as well. 

THE INTERNET PHANTOM or VTRttiai. a nnnjifij 
Similarly, a complementary service can provide to a user an EMail account that will function as a 
"phantom" or "virtual" FAX machine. This would be useful for people who have an EMail account bu, who do not 
want to go to me trouble/expense of obtaining a FAX machine or second telephone line, or who do not wan, to go 
to the tnconvenience or lack of reliability and security associate* with using a shared or "public" FAX at a copy shop 
or m an office. There are many people who focus communication on their computers, and this will permit them to 
conveniently communicate with others who rely on FAX for business communication. 

In mis case, the intent wiU be to provide a mechanism mat appears to the public, and particularly those who 
carry out business by FAX. as a FAX number but which, for the account owner, functions as an EMail account 
Outgoing EMail-to-FAX communication would operate as already described; as would machine-readable graphic 
return coversheet technology. 

However, the idea here is to be able to publish a seemingly standard FAX number - in an advertizement 
on a business card. etc. - and have an internet/FAX server receive incoming FAXs for forwarding to the user's 
EMail account (perhaps after OCR conversion to text). 

One approach is for each user to have a separate telephone line coming into the internet/ FAX server 
however this will be expensive. A less expensive alternative is to have a single (or a few) physical line(s) which* 
respond(s) to a range of dialed numbers. Separate numbers within the range are then distinguished by DID 
technology and convened to a user's EMail address by consulting a table. 

A third alternative is to use one phone number for multiple user accounts and to publish an extension to be 
dtaled in after the main number which, again, would correspond to an EMail account or address 

A fourth approach (which will not hide as well, the virtual nature of this FAX machine) is to have the FAX 
ongmator call a common number, mere to be instructed to enter their FAX machine number and a published code 
for the recipient. These would be stored by the internet/FAX server and. using caller ID technology when a FAX 
came in from the FAX machine specified during the dialog, it would be identified as intended for the user's account 
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In genera], billing for such services is not considered pan of the hv^ u 
the sender or recipient may be billed; rffer ih* fm -. ^7v of mvcnn ^ However, n is noted that: either 

DESCPTPTTf>Ns W.t.T> tWni . 

Figure 1 has already been described in the section entitled ai tw»m»t» tv. 
Figure 3 shows how a message (3in onsZT Alternate Preferred Embodiments. 
EMail account 0m „ _ .^^T^^ < 3 "» *- - 

iNerne^AX server (304, to a standard FaT ttZeTcT ^ " "~ f ™ - 

(304, is a FAX/Modem (also called a PC/FAX card, and 3I« 1 " 
in PROMs or as separate software) (305) or equivalent, and sofrwl thtcZ^^ ^ * 
(306); generates the bar code or other inachine^readabkeranhk^frw^h^ converts the EMail text to FAX image 
of ^transmission (308) including f^ZTl^ . ^ ^ a *»" 

Figure 4 shows a FAX (ZZh "T *** — « 

barcoded or OCR coversnee, (4^^—^ *° """^ ^"-don in a 

FAX server, (40,, which JZl <Z2 T' °° ' FAX -*» <" 

is passed over a standard dia,^L ~Z Z ' T™ ^ ^ -*« ^ FAX information 
or other uuerne, account (41^ 2l!lTi" """"^ <4 °* ^ " *" «*- - - ^aU 
«AXserver(407)^^ ^ (4H) ' * 

^drying the interne, account t££^£Z" ^^^^rOC^ information 
W n^ rrtf ^ 

(202) and (206); the two ^^^^2, ^1™ " d {205) * ~"«* 

«o FAX mode of operation. An EMail nJZ «on ^ ' toKn,e,/FAX in EMai, 
— -serv^e*^^^ 

in me EMail address. Alternately for some emr^! ul ^ number 

— ^V-notnece^ 

a FAX number and, in that case the recmW. ^ ^ be known to the server to be an alias for 

An addiuonal software J^^^^^ 

*^-an,achme.^ 

account designation as described above A third JL " manber E ™» 

content to a FAX image of that ,^ZmTS^ ^ ^ * ASC " "» ■* EMail 

require such conversion. ^ ^ ^ « already in image form which wil, no, 

in the imemet^AX server. ° y (3ra) to a rc/FAX or equivalent (507, equipment 

FAX *» , S(S) . ^ ~" ' «H*» to on, » d*,, 

composite 
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server, of F.gure 4, in FAX to EMail mode of operation. A standard FAX machine or equivalent (600) produces 
scanned FAX information of a document's content (601) which is transmitted as content (605) with a separate or 
integrated EMail address or document sequence number (606). Element (606) comprises some combination of three 
alternatives: a machine readable graphic (e.g.. barcode. OCR text, etc.) on the coversheet (602); user entry from 
a telephone keypad (603); or, information placed in the FAX ID Held of the FAX transmission (604). Bements 
(60S) and (606) are sent together as a complete FAX transmission (607) over a^tandard dial-up telephone line (608) 
to internet/ FAX server (609). 

Intemet/FAX server (609) b an uuemet<onnected computer system tha, comprises, in addition to standard 
computer components, a PC/FAX card or equivalent (610) capable of: receiving FAX transmissions (6! 1); decoding 
WMF telephone keypad tones (612); and. carrying on an interactive voice script with the user (613): in addition 
to several software routines. Tie routines comprise: software (614) to convert FAX content (605) to a computer 
image formal, such as TIFP (615); optional software (616) to process that computer image (615) by OCR algorithms 
(616). convening the image information to ASCII text format (617); and some combination of three elements 
directly corresponding to which combination of elements (602). (603) and (604) were utilized in transmission to 
derive the document sequence number or EMail address. Of the three alternatives: software routine (618) derives 
mat information by decoding the machine-readable (e.g.. barcode or OCR tea) coversheet (602); software routine 
(619) converts DTMF tones (603) from the interactive script; and. software routine (620) reads the FAX ID Held 
(604) from the PC FAX card. 

In addition, the internet/FAX server compnter contains software that will (if needed) look up the recipient's 
EMaU address from a table referenced by the sequence numbers of any previously delivered documents (621)- 
internet EMail generation software (622) that sends content (605). (615) and/or (617) to the address derived from 
some combination of (618). (619). (620) and (621); and a physical connection (623) controlled by communication 
software (624) to the internet (625). 

For all the system diagrams depicted herein, the structures shown are exemplary, some elements may be 
orgamzed differently, combined into a single element, split into two or more elements, omitted entirely, or provided 
by a different mechanism. However, the depicted systems will work. In particular, some of these functions may be 
earned out by hardware components, such as a PC/FAX card; or by software routines residing on. or supplied with, 
such a component, or available on the server system or via the internet. 

The information flow already shown in Hgure 3 and Figure 5 is again described, this time as a Software 
Flow Diagram in Figure 7. An EMail message arrives at the internet/FAX server in the usual manner (700) At that 
pom the address of the recipient is verified as a valid delivery to this site (701) and. if not. the mail and an error 
message are "bounced back" to the originator of the EMailing. 

If the address is valid it is checked (702) to determine if the "EMailbox" specified is a standard (i e non- 
FAX) address and. if it is standard address., the EMail is delivered as standard EMail. Otherwise, delivery to a FAX 
machine is determined (703) by extracting a phone number from the EMail address itself, or by accessing a table 
of valtd accounts accessible by mis site and deterniining mat the EMail address is actually a -phantom' or "virtual- 
address which i, meant to appear as a standard EMail address but which, in actuality, is an "alias" for FAX delivery 
of EMail. ' 

A unique sequence number for the document is generated (704); uniqueness may be guaranteed by prefixing 
the Server's site address to a local sequence number which is constantly incremented. 

A machine-readable graphic (e.g.. barcode or local OCR standard) return coversheet is generated (705) 
which included coded versions of the sender's EMail address and/or the document's sequence number, and which 
may include other information such as recipient data, etc. In addition, human-readable printed instructions » the 
recmient. such as how to use a return cover sheet when responding, can also be included in this cover sheet 
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(P'^umably ASCD) of sender's message is converted nn^r, ■ 
a forma: such as TIFF, or perhaps directly into compJd F^^l^ ? " T ^ ^ ^ * 
elements of the EMaiJ content which are aireadv in v tranSnUSSl0n fonnal - ™» * integrated with any 

: traiismission format. convened (707), if necessary, to compressed FAX 

an any of (or any combination oft d^wavs ihMmu.1. • lmaMea "^P^ muit be determined and can be 
as shown in Hga« 2. Otherwise if deliver* i, ,« „ , ' "* ^ mtemet/FAX server. 

=. „ ^jzzz, ^ ~r • «— « * «. « fax 
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tone, detected, decoded and consulted to specify (808) an EMail account, document sequence number or other 
reference tnto a table linking such references with EMail account addresses number or other 

info™ ^ T 50 «**■. »>y «he same mechanisms, other 

mformanon may be spectfied by the sender, for example, sender's name or EMail address a reference lh* td 
opnons such as whether to convert the FAX content from ima g e to text before sending deBvery ^ « 

""ZnJ* "T! S " (809) frOm PAX-rranslaaon^ormaMo a more usual 

computer unage format, such as TIFF. Optionally, if specified by the user, or if the default procedure for ^ 
accoun, crushed at me mternet/FAX server, the FAX content is further convened 8.0) * 

text or binary digital format. In this way, the recipient, if a holder of a standard EMail account may accesTtr! 
masage as -dard EMail «xt, wimout having to acc^ a graphic software utility » ^ ^ Z ^ 

ta either case, the text or image fonnat message is formatted as the content part of an EMail m ™ (for 
example, usmg uuhkcodh to penni, a binary image or compressed irnage m e to be rxansmioed asT^-X 
- message) wtich * emitted . The Interna (811 ) for dehvery to the EMai, accoTL^y^ 
combination of steps (801-808) above. y ^ y 

^^27 T"*** ^ herein - «"-*•-,. — -ms may be ordered 

dtfferently. combmed in a smgle step, skipped entirely, or accompHshed in a different manner However Z 

Tl^Z^ 10 » — compel ^ 
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theshel^a!^ 

me-shelT as hardware and software components, and are easily integrate by one of ordinary skil! in computer 
systems prograrnming. integration and administration. conpuw 
Specifically, computer add-in hardware boards are availaMe to provide FAX/Modem capabilities and 

V ZnTn **" " - ^ ~" * * DTMF keypad entry. Td Teal" 

^dedDK) and Caiier ID signais). Tbese components are available from many velrs an^ ^ 
.eve. ^ftware rotmnes and whoie appUcation programs are avai^e to operate such boards. Tbese soft^ ro^ 
can be coordinated and made to communis ™h ^k™. - , . nwaTe 
DOS. „, ^_ , mfc ™" ra * ■>*"» -* - "MX. 

Stately, ft, „«™*, a „, EMaUing „,.„«„ K.fc™, ^ 

int.ar,ri^ . available elements. Their construction, operation, use and 

m^granon are no,, tn genera., the subject of the ^™*^^te Mo{ tec^Z option 7l 
and mtegranon of these components the practitioner is directed to the avaUab.e pubiished U^Z7*Z 
^ftware and «mrpmen, mamuUs. in the areas of bardie, software and informal forma. reUtin"* w 7ll 

otrLT^' FAXSerVeR ' Sprinting, barcode sc^ 

ophca. chafer recognition, computer communication and networking (inemding. specif EMai,. J^Z' 
and^co^mutucationand^ 
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and operating systems. 

Many of the dements of the present invent are available 'off-the-sheir and. in and of themselves not 
inventive. However, the design, construction and oneraiim, «f . wemsejves, not 

. . „ &u» wonsuueoon ana operation of the composite systems and techniques disclosed 

herein, as well as me use to which they are mil are the snhi™ «r .k • • ^sciosea 
_ . . , ^ y P™' 31(1 of the mstant invention and are presented as novel 

Finally, it is noted that the capabilities and system components described herein mav h, „ a.. 

hardware; software may be providedTpRO^ orlZd' ill 8 * " ^ 

- ' OT 06 store<1 m memory or on magnetic or owical dkir- M ri m , 

capability may. indifferent situations, reside in a FAX machine FAX/Modem * , ,Z! 

,uuc » ^AA/Moaem m a computer, in a local rnmmit»r 
or m a remote computer; many options exist for FAX-to-FAX FAX aw™,™ ^ ' 

methods and ^*^^*can^»»^»^^^^- 0dk ** 

It wul thus be seen that the objects se, forth above, among those made apparent from the precede 
desenpnon. are efficienUy attained and cenain changes 

construcnon set forth. Accordingly, it is intended that aU matter contained in the lw, ^ . 
accompanying figures snan be mterpreted as iilus^ve and no^^ ^ " *°" " * 

While there has been shown and described what ar*> ™ n c;A—A ^ w * 
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CLAIMS 

A method for specif information from which a packe.switchmg network address may be derived by 
^P^S mto a transmission intended for FAX reception a machine-readable graphic comprising said 
addressing information. 6 

2. A method for facilitating the routing via a packet-svvitching network of a communication such as a FAX 
.mttated from a dial-up source by incorporating into the dial-up transmission information auxiliary to the 
message content from which can be automatically derived a network address. 

3. Amethod for routing via a packet-switdnng network a corntnttnication such as a FAX transmission derived 
fiom a maJ-up source by incorporating information auxiliary to the message content into that transmission 
at* passu* t. on to a packet-switching network which additional information comprises a network address. 

4. A method as in claim 2 wherein said auxiliary information comprises a machine-readable graphic. 

5. A method as in claim 4 wherein said machine-readable graphic comprises a barcode. 

6. A method as to claim 4 wherein said machine-readable graphic comprises OCR text. 

7. A method as to claim 4 wherein said n^hine-readab.e graphic comprises a filled in mark-sense form. 

8. A method as in claim 4 wherein said machine-readable graphic comprises a specially formatted printing of 
network addressing information. 

9. A method as in claim 2 wherein said auxiliary information comprises DTMF tones. 

10. A method as in claim 2 wherein said auxiliary information comprises DID information. 

11. A method as in claim 2 wherein said auxiliary information comprises caller ID information. 

12. A method as in claim 2 wherein said auxiliary information comprises FAX ID field information. 

13. A method as in claim 2 wherein said auxiliary information comprises a digital information field additional 
to those normally included in a Group 3 FAX transmission. 

14. A method as in claim 3 wherein said auxiliary information is derived from intelligent analysis of the FAX 
content by the steps of: 

a. decoding an encoded document FAX transmission into a document image to raster format; 

b. forma, analysis of the output of said decoding step, to analyze the document raster image and 
■denary and type at least one image section, and producing a sectioned document image; 
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c a, leas, one graphic decodtogWersioa process, each keyed to a particular ^ of documenI 
^^^^^^^ ^^£L m £££Zl 
nnage secnon and convert te conren, to a machine M ^ ^JT 

d. ^^^^^^^^^ 

^ or mo K machtae-usaWe coded doeumem ^ J " - 

documcm^ecipieni infonnation. * and cxtract 

,0 15 A «*" a virtual EMail account affected at least in pan by the metbod of claiffl 3 

16. A method for facilitating a virtual FAX machine account affeoed at leas , in part by me m£thod q{ ^ 

17. A method as in claim 15 comprising the additional step of convertinp a PA Y ™ f 

>5 OCR techniques. converting a FAX unage of text to ASCII by 

'"■ ^t^T m " «— , * FAX ullage of i«i to «. „ 

a. converting EMail to compressed FAX transmission image format; and, 

25 b. delivering via FAX/Modem said EMail convened to FAX mm™** ^ 

to a standard FAX machine. compressed t_ sl on image format 

20. A method for picking up EMail comprising: 
10 a. telephoning a network/FAX server; and, 
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(101) 

* (102) 

* geshwind@cs.nyu.edu (103) * 

* 

* 

* at> cdefghijklmnopqrstuvwxyz (104) * 

* 012345678908. -_:-()#. $%6 . / (104) I 

* 

Tixc rest of user's standard cover sheet, or message content starts here. 



FIGURE I: Coversheer far FAX Initial Message tn Internet EMail Account 
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E1QURE 7; Software Flow Digram of Internet /FAY Server in Im,™ EMail tn AY 
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(803> £*£ £££ SoSs* MD/ °" SE °™ C * • ™« 




' 804) S^ I Yi. EM " L ADDRESS # AND/ OR DOCUMENT SEQUENCE # FROM 
NON-STANDARD DIGITAL HEADER/FOOTER SENT BY FAX MACHINE 




(805) DERIVE EMAIL ADDRESS S AND/ OR DOCUMENT SEQUENCE » FROM 

MRG ( BARCODE/OCR/ MARK-SENSE/ ETC . ) C«(RETURN)^OVERSHEET 



(806) DERIVE EMAIL ADDRESS # AND/OR DOCUMENT SEQUENCE # from' 
OCR ANALYSIS OF 'STANDARDIZED* INFORMATION IN FAX 



,807) °^£Yf T 52 AIL ADDRESS # AND/OR DOCUMENT SEQUENCE # FROM 
INTELLIGENT ANALYSIS OF STANDARD COVERSHEET OR FAX 



<808) S E J5JYL. BIftIL ADDRESS # AND/OR DOCUMENT SEQUENCE # FROm" 
DTMF (KEYPAD) /VOICE DIALOG WITH USER FR ° M 





"II <809> °^?i IAL <BUT USUAL) CONVERSION OF FAX IMAGE CONTENT FROM 
-II COMPRESSED TRANSMISSION FORMAT TO IMAGE FILE FORMAT^ 



(810) OPTIONAL CONVERSION OF FAX CONTENT FROM IMAGE TO TEXT RV " 
APPLICATION OF OCR OR "PAPER MODEM' TECHNOLOGY 



(811) GENERATION, TRANSMISSION AND LOGGING OF EMAIL MESSAPP 
?™ COMPRESSED FAX. IMAGE FILE. OR TEXT CONTENT — 
SENT TO ADDRESS DERIVED (801-808) ABOVE "- UW1KWT 



FIOWE 8; Software Flow Dhrnn. ofint^-./PAv in FAy , n w ^.^ 
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